Abstract
22
Running Head: VSMC spreading predicts traction force 
Introduction

67
Decreased vascular compliance is a risk factor in the development of 68 cardiovascular disease, including atherosclerosis and hypertension (1, 2) . Rodent 69 models of hypertension display a 4-fold increase in aortic stiffness compared to age 70 matched controls (3). Additionally, the Young's modulus, E, (a measure of material 71 stiffness) of healthy aorta has been determined by atomic force microscopy to be 72 between 10-20kPa, whereas atherosclerotic plaques contain a stiffened fibrous cap 73 (E=60-250kPa) (4). Ultimately, these changes in aortic compliance are driven by 
Western blot analysis
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Antibodies used for WB, IF; Vinculin (V9131), α-actin, β-actin (A5316) (Sigma).
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Secondary antibodies for WB were horseradish peroxidase-conjugated anti mouse (Figures 2A-C) . Similar to our above findings, the 217 integrated-TF/spreading relationship for isolate-2 displayed no significant difference 218 between 12kPa (R 2 = 0.4818) and 72kPa (R 2 = 0.6325) ( Figure 2D ). The estimated 219 integrated-TF was independently calculated from VSMC area, using the trend line 220 formula generated from isolate-1. Comparison of the measured and calculated 221 integrated-TF revealed no significant difference between the two data sets ( Figure 2E ). To further confirm that VSMC spreading and calculated integrated-TF 235 correlated, we used an independent marker of actomyosin activity. We next performed 236 immunofluorescence microscopy to assay phosphorylated myosin light chain (pMLC) 237 levels in VSMCs grown on 12kPa and 72kPa hydrogels. Surprisingly, analysis 238 revealed that pMLC mean intensity was reduced on 72kPa compared to 12kPa 239 hydrogels, however, the total pMLC intensity remained unchanged ( Figures 3A-C) . The above data shows that suggests that increased VSMC spreading was not 253 stimulating enhanced actomyosin-generated forces. We predicted a role for VSMC 
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These data suggest that enhanced VSMC anchor points and not enhanced 311 actomyosin activity contribute to the increase in integrated-TF. Our data also shows 312 that matrix rigidity inversely regulates pMLC levels and matrix adhesion number in 313 VSMCs; matrix rigidity promotes decreased pMLC levels and increased adhesion 314 anchor points. Matrix stiffness also increases VSMC spreading, however, due to this 315 inverse pMLC/adhesion number regulation, there is no change on force transfer/µm 2 316 between VSMCs and the ECM. As a result, the integrated-TF/VSMC spreading 317 relationship is matrix rigidity independent. This suggests that the force/µm 2 exerted by
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VSMCs on the ECM is tightly regulated. We propose that matrix rigidity triggers a 319 compensatory mechanism to preserve force/µm 2 that potentially protects VSMCs from 
